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(54) BONDING METHOD AND DEVICE 

(57)Absiract: 

PROBLEM TO BE SOLVED: To achieve the con-tact joint between a bump and the 
electrode of a substrate by applying an encapsulating resin to the bare chip mounting 
region of the substrate, and then performing the thermocompression bonding of meta! 
bump to the electrode of the substrate, while applying ultrasonic waves. 
SOLUTION: A substrate 5 is fixed on a substrate application stage 4 of a boding device, 
and an encapsulating resin 8 is applied to the entire surface of the mounting of an IC chip 
1, including an electrode 6 of the surface of the fixed substrate 5 by a dispenser 7. Then, 
the substrate 5 is moved to a bonding stage 11 for sucking and fixing by the bonding 
state 11. The substrate 5 is heated to, for example, approximately 100° C by a heating 
means that is provided at the lower portion of the bonding stage 11. Then, the substrate 
5 and the IC chip 1 are aligned, and an ultrasonic horn 12 is lowered, thus pressing the IC 

chip 1 to the substrate 5. Then, when the application load reaches, for example, 0.2 N ; an | il 

electrical signal is sent from a load s.ensor 14 to an ultrasonic oscillator 16, thus starting I 
the application of ultrasonic vibration to a thermocompression bonding site. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision 
of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 




<19)B#BM«W (J P) (12) & P| !ff jft & $g (A) UDfflFtiW&IW* 

1-288975 

(43)£ffiB ¥J&1 1^(1999) 103 19 B 

(51)Int.Cl. 6 ^Jie^ F I 

H0 1L 21/60 3 1 1 H0 1L 21/60 3 1 IS 

21/603 21/603 B 

21/607 21/607 B 



*ST* Mt$£<Z>ft8 OL (£ 5 H) 





&HT10-91311 


(71)ffllgA 


000003078 














(22) OUR B 


¥f£lO*f (1998)4 3 3 8 




i m Tfimmm) \ ibt72#% 








(72)«W 












#*J 1 1 *«^T}f«STE»f«TBr33#% 


* 
















(72) «w* 


#□ 










1 1 SFJ4«T33«Jft 


















(74)ftSA 


#a± ASS A* Wl€) 





(54) mwn&im # >t 4 > if jjmRzstf 



(57) imm 

i mm ) ¥mt**?¥pT' u w < ■■> y-ismiLX-m 

\> hi\ $>yj -f 7 4 * v Ttf > t -f > ^"T" . . <T 3- 
•v 7Vjy n>'7*> £««7>1Kffi£ 3 > 7 7 h gjS-tl) 7 'J -y 

[ lil&^K ] <T 3- ••/ 7' 1 <7}> n> 7 3 i: S^S 5 ^ffiffi 
6>r. £ « 5 OBrJ&HSffclflFlB $ fut fiibSK 8 C J: 
9"vr* v 7' lilts > tr»JE«-Clf-^^- 1) -r > tc J: 
»9 3 > 7 HIj&-f £ 7 D ••/ 7** -y 7M-r> f < > 
T\ ^EE^Tlg-^ t & mzn.^fa * - > l 2T*f£j£«r 



Si — 





33±*i}Jli!£*ff-S2 


\ 

















S5 



nm*F 1 1 - 2 S S 9 7 5 



tz&m'O ?*: it i •zmwLwmzm%i*& 
m&iz&yx . 

mizmmw^T+y 7mmmMiz^±mm^m.^t%m 
Jaunt . 

msm*iT.mmzmtem-> < > y'ztmmrww.. 
z y r w& 1 1 h * > ¥ * > 

~r+ ■•> r^mmm^mummt^tixh z t *wmt 

Mies tt<^«flB^<?5»ii*BS * j-mxt im£$M>*£ «t o 

* > 

!31£»S*XT* v 7 : &tt«l«(c&.iLfif|&&&ffi-*-* 

—>it . i?f s<k 7"-y — /l 1 1 fuf s^t* ••/ 
r* messier l -cflnE-r s DnEtsflt > . nre&K' < 

mmx* t ritt « c t * wis > t *> * 
x. 

•t l> in»^ a*«R ft h ixx i > 4 * > -r » it b t h %%m 

6 ie©^ -+> > ■ f "4 > , 

[OOOl] 

7si7)y< -v jr- MitBt > 6 it -Si 7 'J -v 7*^ v 7%^> T 

^ > 7"T\ tf iz . <7+ ••/ 7VVn> 7°!: S^^^^n 

> 7 bifigt-f & 7 U ••/ 7^ v 7 M<> -r -r > 7"(cn?J t 
h. 

[0002] 

•& (cf#v > . Lsit-v 7'Zm.mmmz ?i-7, 

> •c-.«^4« * % 7 'j v r -r ■■> mmnmimii %ix 



[0003 ] -filets . <T^- y 7V.)7 <> 7 SS<7.)^; 

[0004] —73 , iSB§7'L- 7 3 > ^ 7 h^ffiiftjSa 
g$ilf&Tt>l». Z0)7°l-xa>7 7htt'm3.. ML 
if. ilif^- -7<7o^W?£l5a^±fic7).^3[51> 
> -t'i-'^i, (1 997^2.B6-7B) r M icro 
j o i n i n g and A s s e m b 1 y T e c h 
ri o 1 o g y i ri E 1 e c t ronics j i"fra3fe 
T"IS^ $ itT t I» r <r y 7tItt^)^^£7;)8jHi(c J: S 
7*U 7 3 > 7 7 MSffi j 7U 5 It . I C f- -> 7'CT)±XZ-k 
#—tls\> 7*-2rffML . it r r ^SEIC $t±SBa 
^ L fc««C*EE» LTi-> 4 . -rti?^ . afeSi^ --> 
tzfflkw < > 7' -r ffM L . C W < > Tim&TtoygM?: 
± $ < L T »»*^iB* HtB S * . SIS^HEffi fc if Hi 

[0005] H6(i^ > -r ^ > /^lilRr^-riran 
T'. i-f. ^V -f-Vl 9*JBt.-K-/i 2 0trffML . Z. 
ilr #-vh*i7 'J 2 1 *:fflt >t I C f - -y 7' 2 2 c?)7 > /l 5 H 

s 2 3 izmrn®. r w ffl ix B.i±m t & , zixm* i % 

v^i*?9y>) *X'£ H5e L . -c WtimX' 
±73(-?l*±!f#7--f -VI 9S:WBrL. 5t«fJ*o^rtf 
- /I.' < > 7" 2 4 rftf 4 , — 7j . SIS 2 6 COMM 2 7 

[ o o o bin? i,zit . i c ^- ■■> 7° 2 2 2 e 
mt h im z^tmmmxfo h Mih^Bi 2 5 > 
l t mt ikgLnx.#* > mm *• . x« 2 e wti 2 7 -// 

1«£ L 4- <r •» *j "f !> < iXC, ICf 77*2 2* 

225 vAztm l rj^M 2 s -cusutia^ l . aa-^-tt 

. MW. 2 6 / xtipE-t 3> ... fs^>9' 6 I C -f - -v 72 2tg 

[0007] ^comm. x^vgjBitcj; o-cti&SB* 

ftihL, I C^-y7*2 2 c*S'rH.7gt4 ; iT\ .'<>• 
7"2 4 bm&2 6^12 6 *:» S4$it. 

[ 0 o OS] . »tr> -r.-f > 7"B$c7.)flnE.> P1b#(c|sW 
?S r Ep-ar-f S 75-ffi( i . ^7*h-, tov \ > 7* b £W)VM 
^^t^-f %>1i&Xli&< fflv '• hixx i- >|) , 

[ 0 0 0 9 ] -cA -hit . fWJ/Kf 1 0-1 2 6 6 9 
^#-C'*S^§i'tT 0 , x<7>nm&?m<7:)Tn 7tA 

nit. msiz^k-ti iz— izvffimrtnLtztfMxnM 

[001 o ] 

( HW/BftL J: :i > rsffli] ±j^«t -3 (c . ^r^- 
•v 7*7)' <> 7*k S1S^€ffir n > 7 7 MiiEi~!> 7*1- L 

oTit^cffitf^^ . .» 7'i sM^rac^ 



( 31 



[ooin i>t . ^ mmz^izma-z t# 
x- % tc i . .'<> 7> mm^mm^mizmmtm t o 

iooi23it.^'> ramm^m < i-jfcJH' it 

COO 1 3 3 tfz. 'OTbW&rtmMittt&tkLX 
\*&Zb (C =fc o T 51 ft -rile /v >' L T k > 

tt.W*«S!;b 0 . »W&1fotm (I I X L ± 5 SUi* 1 * -5. , 
C0014] . -r -i > 7'*H~jDEr— 5eT**t' 

[0015] *5ftfHl(iC<?JJ: SCAT'S: 
i iOT" . v \ > 7'^ffM * ixtzKT 7- -v rtcts^iSJBI)}* 

TP L fcffiSJCflllE L - ■'<> ^ > ? 7 h 

*4. 

[0016] 

[ mm -r I) tzftttB. ] It^il 1 <0&9J£ i «, SI 
. ±W < > TifW&L * ixtz^T 7- -v 7°£ I? ii-k 

m> <> y^ir ix^WLaMmzmfit-tz, r V > 7"^ 
tanM- attaint . miearwxaafciwiEA^O' 

?WE*US t -r A fll-T 4 -1 y *r t*B8 > f 4 # > t 4 > 7 

[0017] nim 2 owmbk J: & fm^mt . mi± 
i iett^-t:> t= > ?&-Hmzfob .. 

[ 0 0 1 S ] »*Jf 3 tf)*Bfc: J: 4 . mJlfiti 

> T4 > ?'xmzfoh„ 

[0019] smm40mBmz£z,mft^mi. mam 

ttB#A^xtii9ie^itt«f*j: { mfphm%thz t *• 
wat i-^if i ieiiK)#> r * > r^mzchz .= 
[0020] it*ii 5 ?mmz j: jssfgij . suisfrf 

i. jp»is* i *• Wat f *awsj( i 

[00 2 1] H*Jl6«5ftf!8tJ:*iIK*l^ati. ^R'< 

> WgJil^KTf ■•/ 7*r mfj&feSl.><> 7°-r JT L T 

4 ,+r > -f -r > >T . Bute 



1 1 - 2 S S 9 7 5 

oi9E«ft 'soSMta fficfi** -r eh Jn-f a ^WfeEnjQ 

hi, 

[0022 ] lf^iB7^BJ(Cj:4^#S(3:. mm 

[00 2 3 ] »5CTi8^)««fltcj: 4Wft^a*i. wie* 

fit 1 , rfJ >■?' <•> A T" — > tc ftft$ il . .1 C) # >• r 

ixT t'l-ci* mm 1 1 umm e %m<r>* ? 
mmzhh, 

[0024] 

[00253 tr&. zwzmmx'it. *-vrimwm. 

1 0 0 50 I C * 7 7°^ ffl > . > < > r f v ^-li 1 2 5 /.< rr. 

*is«i^77.x,t^>*jST'. nmm 

miZW. §0. 5 /.< in <7)#y>0 $ * S4 1 fc L (7Jtf) l> .■ 
[00 263 11 iZ^mZ X h #> 7-" 4 > 7'<7)^WM 
1 7 D— + Jf - h X'fo *) , i2liICf-y 7*_L (Cff-M L 
n > 7*2r*-rtttHJBlT* 0 . ± . 03 3 { 4*^bj 
<?5.-K> -f -< >• 7"^SOlfillS'r^-rro®[lTfc l» . 

[ o o 2 7 ] & -f . i c t- v rtctiAKv <>• rzm&t 

hif\ H2l:^tJ; I C7--77°l^T/l, 

i.(C -t"- /L < > 7*^T5feSffi^)^ o / zT&ifcOi&OV < >. 7* 
3rfMT4 (Hi . -/7S 1#B3) t 
[ 0 0 2 S ] mzm 3 fcjjrTJ: :» (C . ,t'> x < > .^S 
VMWMftiA -7- > 4 f;±(2S1S 5 r Hjg-r ® , -1 50B 
7E L 5 Sra^mffi 6 * # tr I C 7- ••/ 7' 1 <7)&W& 
j}0>£ffi'\. s r4 *f 7 X'$i±ffiWsS * j-; 3 0 /.< rnO 

SSTJJFftl-* (HI . -X7- /rS2#?S) . ^jhtfiSI 

[ 0 0 29) Z Oy^f 4 X-^ >+T7 li X Y -7- 7"/l 9 (C "7 
^> h$iif:T-Al OlzXsXlZftZil. *T*l«fJt 

ir >t i ±x4f 4f > mmo mz > \ta-> zn* % t> 
n rffli-> h r. y im& x-h h & . m±m^ s am ft»tt 

CM L T (i . ,1f > x ^ > 7tmT?h i T'5S L 
4- 1 '> t Oj6*a £ L t •• : o 4 0 . 5| fbiSE^'tr > t -f > 7" 
'JSiiLW/^^SiL^ . ::tli. /-K >■?•'•<> 
77SSr 1 0 O'Ct ltt*h. 5f iu&m-tfi 5 O-C^x 

[ 0 0 3 0 3 mzmWL 5 L *53£BT4-:> x 
< > 7'7-t— > 1 1 d^fi > 7 1 ' > 7'X j t—> 1 

1 Ci6«El5E-t5 . •- a.)#> 7' -r > ?*X t- V 1 1 aST 

ijtzim^i^^tiu&.^&mW'oiixti*) . Z9)tm. 

*mz± otafi«5ii 1 0 OCSfltCWRSit* (H - 



(4) 



IfRPFl 1 -28897 5 



1 . ;> f-v7S 3#B3) s 

[ 0 0 3 1 ] — 7f . I c f- ■■> 7' 1 (i . fifiFft*- > 1 2 

(cUte l 4*> x < > ^'.-y-/i i 3-cvo rs^ftl 

r TH § (- L T ©*BI^-r 4 « - > 1 2 llffifi 

-t > "9- 1 4 r II JL tz tU&mm 1 5 X'&ft * ilT v > 4 ' * 
4. iB***- > 1 2*-> i 2>flt>^l 4<i£§ 

./•y-/L 1 3<?Jfr4|t-Ji. H^>7'1 7 4:gf«L-C^ 
4.'v*a— Ow-fc— x 1 S// i i£it^il-0->-£>, 
[0032] i^L 4i- >4.* yX'mm.5 b I C * ■■> 7' 1 
^fiS^^T^i'i (HI. Xf'v/S4fS?.) . (3B 
•S-tbF&T-f I. > > 1 2 (iTB L tlCf ■■/ 

7' 1 -r 3i1S 5 1 CjDE-f 4 (HI. X -r ■■> 7" S 5 #S?. ) , 

t o o 3 3 ] H4 itz<K>m<rMK£tznm$mnTc> 7 

r A H r ^-t t-T—b X'h 4 , 

[ 0 0 3 4 ] -I Z X'ii . ' <> 7' 3 //SIS 5 <7^S 6 (Ctf 
Hrf4 i: &<7>7tK(±f5"J.ite'0 . 2 Nt'|.)|), *) . Ep 
SDWS^ 0 • 2 N iZm LtzbZ. fifE-t: >tl4/;' 6ti 

*SaR»»6|i Jn r ifflKrt 4 , 

[00 3 5] fi*iftaj*i40 . 5 w. jqgftiie 4 kh 

zT'£>4o *<":>(C7fS*rii3jQ*-ti MitflON (0. 
0 5N /;«>r) tC£LfcB*jft"t\ Swi££ii7)*ffl4f3: 

2 0 W Cif jD (5IJ 4 (f 1 . 0 #fel epsoi- § , 
[0036] -r ^ >■ 9"\k . ICf -y 7* 1 fj©*®^ 

tfc&P&JP* m ^ >T faj4i£ 1 5 orT'Mi (f 5 frrafln?* 
L . #ihWIS8 4:flMtS-e4 (01 - .Xf-/rS6f 
fi?.) 

[00 37] £4 . itiWISS tttflE^)K^t<?5*ffl^ 
4*§-£\ A'y/2 'rmffi6(ciK(ctfS4§-ti-» - .h//a 
l£t::44« r^*f-^-{3:115(C^-r J; 5(C. .'N>r2 tt 
ffi 6 hm ftkthWM X 'JtgW^lffilJjrW.KfO. 5W<7j 
iiiiixmtn-th Z b Izk 0 . £5e L 4tf> t ■* > ft 

[0038] yjb^j; -j \,z . c ^.mimm^)7t:> t < > 

^ffi6(c1rfLT^)i^-ri> J: 3 (c L T^>I>^T'. 

[00 39] £4. jtS^o^^/SrSi-ti-'l. 
■r i: (c J: •) . iS5 il c ^ y t 1 > «BB(cf*ih«IIS8 
ifi-iXtt L f v >T i . '<> 7" 3 £ 6 h c^HmB^jI^' 
4$if 6 i'l 4 C t v 1 , lit X . -r # trffiS^^'T 
f - ••/ 7l»fW^iii'>^»ihffllll^ffi* t Hrtli: 4-4 . 

[004 0] $ <b iz . SihSBgS «r«8E 6 r SL-mm 5 
^ I c * v 7" 1 fjJStt«Jj8^ffi{;apffi-?- 4 J: 5 (c L T i-> 
4i7)T\ SIS 5 t I 1 twnt*t±«inss*ii 

Mtzftm *-£&z b ifsjWi b '.) . 1* ••/ < > 7* 
SomSX'L . ^±^tt^|S]±$-t+4 I i/Z-C-S 4.. 



[004 1 ].$ biz&tz. u^j&emzx *) . *«5 b 

1 c f - -y t 1 fc - ^ t± L"o>4 m±mm s ^sig 5 

> 1 c ^ -y r 1 tcit-r 44 1 ( ) ??i i < 4 4 c 

[0042] z?,mmm?)#>?< >?im. 

(i . tfiLWBf 8*ti6 rtt'IS 5^ICf -y 7' 1 o> 

tmmm±wnz-m^it 4 r * y+rn^m i x v > 4 

fJT. S« 5 > I C ^ ■■> 7" 1 > OP0^i4jhttK8 rilH 

<W»*T o . f}±»tt Sr Hi § it 4 > & 4 . 

[004 3 ] $ fcfcifc. la***-^ 1 2 rftflLT 
t »4^.)T-. Cc7.)^jg^-> i 2(Cj;^t3#jg6rit)P(c s }: 
0 . if5.!:I C ^ W 7' 1 > fiOBJ VZltfL L T ^ 4 ij jhffl 
SI S 1g 5 > 1 C ^ 7' liziit 4 4- 1 U ( ®m& ) 
< 4 . «±Wtt SrlHi 3 ■£ 4 > //T" * 4 . 

[0044] 4*5. #?gHJ3l4 . I C fyrt/j^'l. c 
4 < . Mi. l£ s AWf.' < y 7s4 t'wffiwtff' < ^ xo) 

4 > ^izmm^mx-h 4 « 

[0045] 

^Sojfey 7*Sr*sWiSr Epjn l&tf bW&tzit IXBS. 
4 i o iz L T i > 4 C7JT" . < > ratfltffi t:1t* L X 

^mimtmrnzmm ■ mm ■ mzzixh&zk. mm 

?)miZ J tifj s &M(Z{ii]±.tZ> ,. 

[004 6] t'tz. %V&0Y£ntz ■> < > 7'-2r ffl v > T t > 4 -I 

> tc j; o . t '<r ^ -y r > ^Htcij jtes m**^ l 

tt'T o . t <> 7'bW&b <?5flElR6U?fii* s S6^4>ix4 C ' 

> f/ : 4 1 '' , f;iE "C . r t-tf SIR^T* ^ ■■/ 7°Jgicff. 

[0047] $ r^jc. ajhWBSrmst-^tffflg^T 
^•yriOjfaiSl^fflC^-f 4 i :< C L T t >4<7)T. 
t '<7f - y r.t ^iat:»jhmiii* ilHir^ 3-^4 

jLWte S: 1*1 ± * ■£ 4 w //T- ■* 4 . 

[0 04 8] 3 ftCifc. 8*ttEptni= J: o . assfc-^ 
t + -y Tb omizim Ltn 4 S=f iffili^ffi t t ^ 

y TlzH-t 4 4 1 A ( ) ^ J; < 4 4 1 i: IZ X 0 . 

[004 9 ] -75 . emmw >f<> ^sti . tj' 

^•f4^1Stt'r AfiL "C k >4^)T-. Slgt^T^- ••/ 

7 > tf>«ta±aiHi*ii*c*« stiut //'srsH > 4 

0 . ®$B t' -y * w n > r^j«*T o . «ih1#tt r Hi $ 
•t+4Ii://T^4., 

[0050 ]$ bCi 4 . tsWiftEpjDti«* ftd l X i- > 

4 «-c- . - 9 m^&mammtz i ^tsmmwmz x o . 

v /n.t-7- ••/ Tizit-ti 4 1 a ( -^#ti ) *rj: < 4- . ft 
±«fttS: Hi$-tt41 btfX'* 4 , 
[Hra^-)r a im4iS B fl] 



( 5 >. 



ftfiHT 1 1 - 2 S S 9 7 5 



im l 3 ■*W>&)X> -r* > fvy-m&vMmZmi- 7 
o-^-K 

[02) **iaw*> > 7'c>-mmwm-z:\ ><> 
yzwtfS. i fz i c ^ ■■/ rmmm , 

0< 

[04 ) *fHB«'-K> f< > TUmx'ff). JnEtSflfiS 

[05 ) i&iW>x> it* > ?y>&x-<?K mcmKtm 

[06) /L y < > 7^ffM^i* *r*-rt«B30 , 



[07 ) 6E5tt":>*'> -r-f > y'^i fn-tU a H\M, 
1 0S ) K*^* > t -* > 7'^ST'^iDE>: HfgiftS 
7'd7t-{ /i-r^-f t-r-h. 

1-ICf ■■//, 2-Trt;fS, 3--'<>7\ 4---S 

8-tJihW5&, 9-XYf-7";k 1 0—7- J*. 
ii-t:>f<>?'.7>f->, l 2-MSft.t.-y. l 

3 - -/t>> t' -f > 7"-y — /L . 14-Mt>-t. 1 5-- iD 
EtSfif. 1 6-tfifi£?H83». 1 T-JtSE^XT*. IS 
•• -y i . 2 5-tJjhWIS 



[01 ) 



[02) 



[04) 



S5 



[03] 



[05) 



1 



jL 



10K 




; ; to.2N 



L 



T0.5W 



J- 



T02N 



10N 



L 



*05W 



[0S3 



^4 



L 



1_ 



[063 [17] 




